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FOREWORD 

This Indian Standard (Part 2) was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Pulleys and Belts Sectional Committee, had been approved by the Basic and Production Engineering Division 
Council. 

A standard code of practice for non-mechanical jointing of textile reinforced rubber conveyor belting at site or 
at place of manufacture was felt necessary to regularize practices followed in the country so long to give 
satisfactory quality of joints. 

Cold vulcanizing is useful in cases where hot vulcanizing jointing is not possible or is difficult to apply. The 
atmospheric conditions such as temperature, humidity and dust content should be properly controlled while 
doing cold vulcanizing since these are more critical than for hot vulcanizing. With correct use, cold vulcanizing 
is a very successful method of bonding raised profiles onto the finished joints of most special belts of side wall 
and cleated, guide strip and raised edge varieties. 

In preparation of this standard, considerable assistance has been derived from BS 6593 : 1985 'Code of 
practice for on-site non-mechanical jointing of plied textile and steel reinforced conveyor belting', issued by 
the British Standard Institution (BSI). 

The requirements of hot vulcanizing for on-site non-mechanical jointing of plied textile reinforced rubber 
conveyor belting have been covered in IS 14206 (Part 1) : 1995 'On-site non-mechanical jointing of plied 
textile reinforced rubber conveyor belting: Part 1 Hot vulcanizing — Code of practice'. 
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Indian Standard 

ON-SITE NON-MECHANICAL JOINTING OF PLIED 

TEXTILE REINFORCED RUBBER CONVEYOR 

BELTING — CODE OF PRACTICE 

PART 2 COLD VULCANIZING 



SECTION 1 GENERAL 



1 SCOPE 



LI This standard (Part 2) provides guidance on the 
procedures to be adopted when making non- 
mechanical joints in plied textile rubber conveyor on 
site or at place of belting manufacture. 

2 REFERENCES 

2.1 The following standards contain provisions which 
through reference in this text, constitute provision of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 

IS No. Title 

1891 Conveyor and elevator textile 

belting — Specification 

(Part 1) : 1994 General purpose belting {fourth 

revision) 

(Part 2) : 1993 Heat resistant belting {third 

revision) 

(Part 3) : 1988 Oil resistant belting {second 

revision) 

(Part 4) : 1978 Hygienic belting {first revision) 

(Part 5) : 1993 Fire resistant belting for surface 

application 

3 TYPE OF BELTING 

3.1 Plied textile reinforced rubber conveyor belting 
shall be as per IS 1891 (Part 1). 

3.2 Plied textile reinforced rubber conveyor belting — 
Heat resistant grade shall be as per IS 1891 (Part 2). 

3.3 Plied textile reinforced rubber conveyor belting — 
Oil resistant grade shall be as per IS 1891 (Part 3). 

3.4 Plied textile reinforced rubber conveyor belting — 
Hygienic grade shall be as per IS 1891 (Part 4). 



3.5 Plied textile reinforced rubber conveyor belting — 
Fire resistant grade shall be as per IS 1891 (Part 5). 

4 SAFETY GUIDANCE 

4.0 General 

The instructions and procedures given under 4.1 to 4.4 
should be followed at all times during the preparation 
and manufacture of non-mechanical joints in conveyor 
belting. 

4.1 Access and Power Supplies 

Proper means of access should be provided. If 
scaffolding is needed, it should be erected according 
to current safety practice and proper access provided. 
Proper lighting arrangement for working area should 
be made. 

Before starting the job, plant should be electrically 
isolated and where a permit to work is required, this 
should be obtained from the site supervisor and 
retained on the job. All portable equipment power 
supplies and plug should be compatible with the site 
supplies. 

4.2 Jointing Material 

Good house-keeping should be maintained. Following 
precautions should be taken during handling the 
jointing material, used in the preparation of 
vulcanized joints: 

a) Do not work in a confined un-ventilated area; 

b) Avoid breathing vapors of the solvents or 
cleaners; 

c) Wear protective clothing at all time while 
handling vulcanizing cements and pastes; 

d) Avoid contact of vulcanizing solution including 
cement with the skin and eyes. In case of an 
accidental contact, treat the affected area with 
sufficient quantity of water. For eyes, follow 
the same treatment and obtain medical aid; 

e) Container of vulcanizing solution including 
cement/paste should at all time, be closed 
except when actually in use and smoking on 
the area is strictly prohibited; 
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f) Accidental spillage should be cleaned imme- 
diately; and 

g) After use all containers should be removed 
from the site. 

4.3 Powered Tools 

When using powered tools such as grinding, buffing 
and rotary wire brushes, approved eye protection and 
dust masks should be worn. 

5 SITE INFORMATION 

5.1 Exchange of Information 

There should be a free exchange of information 
between the contractor and the client. Following 
information should be supplied to the jointing 
specialist: 

a) General Information: 

i) Date of job 

ii) Conveyor reference number 

iii) Job description 

iv) Services available and their location 

v) Any safety procedure laid down by the 
company 

b) Details of Belt Construction: 

i) Length and width of belting 

ii) Number of plies, fabric type and specifi- 
cation 

iii) Grade of belting as per IS Specification 

iv) Face and back cover thickness 

v) Manufacturer's name and belt reference 

vi) Description of material to be conveyed 

c) Past History of Installation: 

i) Difficulties experienced earlier in belt 
jointing 

ii) Usual cause of belt failure 

iii) Wet or dry duty belt 

iv) Temperature of conveying materials 

v) Presence of oil and grease 

vi) Any misalignment of the previous belt 

vii) Any unusual mechanical problems 

viii) Effect of chemical addition to material 
being handled 

d) Details of Working Environment: 

i) Under cover or in the open 
ii) Dusty atmosphere 

Following information should be provided to the client 
by the contractor: 



a) Date on which work will be done 

b) Estimated time of arrival of the site team 

c) Job description 

d) Any particular hazards likely to arise to the 
client's staff from doing the work 

SECTION 2 MATERIAL AND EQUIPMENT 

6 GENERAL 

6.1 Training 

The quality of joint depends upon the quality of the 
equipment used and skill of the operator. Adequate 
skill will only be achieved by proper training and on 
the job experience. 

6.1.1 All operators should have sufficient training 
both in the workshop and on site, followed by a period 
of strict on the job supervision before they are regarded 
as being qualified to carry out jointing work on site. 

6.1.2 Training record should be kept and readily 
available for inspection. 

6.2 Maintenance of Equipment 

The equipment used in making joints in belting should 
be regularly maintained. Cutting devices should be 
kept sharp and any templates used should be regularly 
checked for dimensional accuracy. 

7 TOOLS AND EQUIPMENT 

7.0 General 

All tools, equipment and jointing material should 
comply with relevant Indian Standard, if available. 
Alternatively, the recommendation of the belt manu- 
facturer/vulcanizing manufacturer shall be followed. 

7.1 Ancillary Equipment 

Following equipment should be available for use: 

a) Two belt clamps. 

b) Suitable belt tensioning devices to ensure belt 
tightening to remove all belt sag. 

c) Suitable winch for stripping off the covers and 
plies (preferably powered winch). 

d) Lashing for securing clamps, etc, to the 
structure. 

e) Hand tools including: 

i) steel tape, straight edge and square for 

setting out the joint; 
ii) hand knives for cutting: a knife specially 

ground to cut only through the thickness 

of one ply is useful to prevent over cutting 

and damaging other plies; 
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iii) 50 mm wide hand roller for rolling down 

the unvulcanized joint; 
iv) narrow serrated stitch wheel for following 

down along ply end; 
v) pincers for stripping of! covers and plies; 
vi) scissors for cutting gums; 
vii) 'V knives for trimming raw cover tiller 

strip; 
viii) pricker for releasing any trapped air; 
ix) side bars and sash clamps; 
x) wooden blanket or wooden platform; 
xi) hammer and mallet; 
xii) screw driver (for ply lifting); 
xiii) electrical operated disc sander/hand 

grinder (for buffing the joints); 
xiv) straight rule (1.5 m long); 
xv) wire brush; 
xvi) painting brush (for applying vulcanizing 

solution); 
xvii) white chalk/white pencil (for marking); 
xviii) plastic container (for mixing vulcanizing 
solution); 
xix) gloves; and 

xx) slide callipers/screw gauge (for measuring 
thickness). 

8 JOINTING MATERIAL 

8.1 Jointing material should be obtained from a 
reputable supplier and should be suitably matched to 
the specification of the belt to be jointed. Care should 
be taken to ensure that shelf life is not exceeded. 

Following material are required for jointing: 

a) Cold splicing solution (capable of giving good 
adhesion to cotton, cotton/synthetic and 
synthetic fibre carcass); and 

b) Solvent for cleaning and swabbing : A chlori- 
nated solvent should be preferred. Naptha, 
toluene or benzene may be used. When used, 
this should be dried for 30 minutes to avoid 
residual solvent which may cause blistering 
during vulcanization of joint. 

8.2 Following information should be available on the 
containers of the material given in 8.1: 

a) Manufacturer's name, 

b) Date of manufacture, 

c) Material reference No., 

d) Shelf life, 

e) Instruction for use, 

Storage instruction, and 
g) Safety instruction. 



SECTION 3 JOINTING METHOD 
9 JOINTING OF USED BELT 

9.0 General 

While jointing a belt, it may be (a) New belt with 
new belt; (b) New belt with used belt; or (c) used belt 
with used belt, provided that the used belts are in 
reasonably good conditions. 

In jointing the used belt (b) or (c) the precautions 
given under 9.1 to 9.4 should be considered to avoid 
defective or weak jointing. 

9.1 Wet Belt 

Belts running in wet conditions absorb water. If this 
is allowed to remain in the belt during rejointing, 
pockets of vapour will be created within the joint 
area, reducing the overall strength of the joint during 
the running of the belt. These pockets propagate to 
produce larger area where adhesion is nil. Before 
attempting to joint such belts the prepared ends of 
the belts should be thoroughly dried either by natural 
means or by the use of electrical heater. If it is 
impracticable to remove the belt from the conveyor 
because of its size and design, it is recommended 
that a temporary shelter should be erected for drying 
the prepared ends and subsequently for jointing. 

9.2 Oily and Greasy Conveyor Belt 

With some belt constructions, free oil or grease present 
in it will be absorbed in the belting materials thus 
making these belts very difficult to rejoint. Carbon 
tetrachloride (CCl^ may be used for cleaning the 
oily and greasy belt. 

9.3 The Effect of Chemicals on Jointing Used Belt 

Many chemicals used in process industries are 
absorbed in belt material. These cannot be easily 
removed or detected. Such chemicals cause problem 
in belt joint. Therefore, careful consideration should 
be given when jointing belts that have carried 
chemicals like, calcium chloride, calcium sulphate, 
sulpher dioxide, anti-foaming oils, and potash. 

In all such cases, advice from belt manufacturer 
should be sought. 

9.4 Physical Condition of Used Belt 

Many used belts vary in thickness in their cross- 
section. This can be due to uneven loading, uneven 
wear and misalignment. When attempting to join such 
belt, care should be taken to ensure that the correct 
pressure is applied over the jointing area. Any low 
pressure at any thin section will lead to weak joint. 

9.5 Jointing Used to New Belt 

When jointing a new belting to used one, the 
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comments outlined in 9.1 to 9.4 should be adhered to 
in respect of oily, wet, greasy, worn and chemical 
condition when preparing the used section for 
vulcanizing. Particular attention should be given to 
(a) The difference in thickness of the used belting 
with new belting, which should not exceed 1.5 mm, 
and (b) Compatibility in respect of belt type and 
strength. 

It is preferable that only belts with same number of 
plies are jointed together. If belts having different 
number of plies are jointed, the difference in number 
of plies should not exceed by one. Belts with different 
strength may be jointed. 

10 RIGGING THE BELT IN PREPARATION 
FOR JOINTING 

10.1 Positioning 

At first the vulcanizing team should be certain that 
there is sufficient belting on the conveyor to complete 
the vulcanized joint. A suitable location for splice 
should be chosen and the belting should be tensioned 
around the conveyor in all but the joint area. A typical 
conveyor arrangement is shown in Fig. 1. 

In selecting the most suitable location for splice, 
consideration for the following points should be given: 

a) Space should be available for suitable working 
table to be erected in the joint area on which 
to prepare the ends of the belt. 



b) The location should offer ease of operation for 
handling and positioning of a belt. 

c) Suitable anchorage points should be available 
for belt clamps and tensioning equipment. 

d) A reasonable working environment should be 
provided. 

e) Protection of working area from adverse 
weather conditions and adequate lighting 
arrangements should be provided wherever 
necessary. Steps should be taken to exclude 
dust and dirt from the immediate area around 
the joint. The joint should at all times be kept 
dry. 

10.2 Tensioning 

10.2.1 Before tensioning, any fixed take-up devices 
should be secured at their minimum positions and 
any gravity take-up devices should be in their desired 
final position. On inclined conveyor belt, tensioning 
is easier at the lower end of the conveyor. 

10.2.2 Belt tensioning should be done by the use of 
belt clamps. These should be fixed to the belt at a 
suitable distance from each end to allow the 
vulcanized joint to be completed in the area between 
them after the belt has been tightened by drawing 
them together using suitable tensioning devices. 

10.2.3 The belt should be tensioned by pulling in the 
direction of normal travel. 



BELT ENDS TO BE PREPARED 




SCREW TAKE UP 
PULLEY (IF FITTED! AT 
INNERMOST POSITION 
WHILST JOINTING BELTS 



^GRAVITY TAKE-UP PULLEY JUST ABOVE 
FINAL POSITION WHILST JOINTING BELTS 



Fig. 1 Typical Arrangement of Belt Rigging in Preparation for Vulcanized Jointing 
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10.2.4 When the conditions in 10.2.1 to 10.2.3 have 
been met satisfactorily, belt should be tensioned to 
remove all belt sag between carrying and return idlers. 

11 BELT JOINTING 

11.1 Design of Splice and Joint Conditions 

11.1.1 Stepped Bias Joint 

It is the most common joint construction and should 
be followed for all synthetic plied belt jointing having 
more than 2 plies. A typical stepped bias joint shown 



in Fig. 2. The minimum recommended step length 
and overall joint length for multiply belting shall be 
as per Table 1. 

11.1.2 Chevron Stepped Bias Joint 

The ddtign of this joint is shown in Fig. 3. This type 
of joint should be used for cotton and cotton/nylon 
reinforced plied belting having more than 2 plies 
and wherever there is limitation of belt length and 
press length. Step length and joint lengths for such 
joints are given in Table 2. 
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SECTION OF A PARTIALLY ASSEMBLED JOINT 



Fig. 2 Stepped Bias Joint (5-Ply Example) 
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Table 1 Standard Step for More Than 
2-Ply Belting 

{Clause 11.1.1) 



Table 1 



{Concluded) 



Type 


No. of 


Fabric 


Step 


Minimum Length of 




Fabric 


Rating 


Length 


Belting Required for 




Plies 


kN/m 


(Min) 
mm 


Joint (Length of 
Joint and Bias) 

mm 


U) 


(2) 


(3) 


(4) 


(5) 


315/3 


3 


100 


150 


0.4 W + 300 


400/3 


3 


125 


200 


0.4 W + 400 


500/3 


3 


160 


200 


0.4 W + 400 


500/4 


4 


125 


200 


0.4 W + 600 


630/3 


3 


200 


250 


0.4 W + 500 


630/4 


4 


160 


200 


0.4 W + 600 


800/4 


4 


200 


250 


0.4 W + 750 


800/5 


5 


160 


200 


0,4 W + 800 


1000/4 


4 


250 


300 


0.4 W + 900 


1000/5 


5 


200 


250 


0.4 W + 1000 


1250/4 


4 


315 


350 


0.4 W + 1050 


1250/5 


5 


250 


300 


0.4 W + 1200 


1600/4 


4 


400 


400 


0.4W+ 1200 


1600/5 


5 


315 


350 


0.4 W + 1400 


2000/5 


5 


400 


400 
TOF 


0.4 W + 1600 
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NOTES 

1 The minimum length of belting required to make a standard 
lap joint is derived from the following expression: 

0.4W + [ (number of plies - 1) x S ) 
where 
W is the width of belting (in mm); 

0.4 is derived from the natural tangent of the bias angle of 
21°48' and the minimum step length S is derived from the 
strength of the belt divided by the number of plies. Where 
belting is used of a strength and fabric rating not given in this 
table, it is recommended that, as a guide, the step length given 
in this table for the next higher fabric rating given by dividing 
the belt strength by the number of plies should be used. For 
example, a belt strength of 1 000 kN/m with 6 plies would 
give a fabric rating of 1 000/6 - 167 kN/m. From this table, 
the next higher fabric rating would be 200 kN/m, giving a 
step length of 250 mm. 

2 For belting having an ultimate tensile rating of 2 000 kN/m 
or greater it is advisable to consult the manufacturer of the 
belting for the dimensions of joints. 
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DIRECTION OF' 
BELT TRAVEL 



SECTION OF PREPARED BELT END 



BELT WIDTH 




BIAS 

( 0.25W mln TO 
0.5W max ) 

26.5° TO 45* 



PUN OF PREPARED BELT END 

Fig. 3 Chievron Stepped Bias Joint (5-Ply Example) 
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Tabic 2 Number of Plies, Belt Length and Step 
Length for Chevron Stepped Bias Joint 

(Clause 11.1.2) 



Fabric Type 


No. of 


Plies 


Minimum Length 




Steps 


Length 


or Belting 






mm 


Required for Joint 






Min 


(mm) 


28-Oz/CN-70 


3 


150 


0.5 W + 300 


28-Oz/CN-70 


4 


150 


0.5 W + 450 


28-Oz/CN-70 


5 


150 


0.5 W + 600 


28-Oz/CN-70 


6 


150 


0.5 W + 750 


28-Oz/CN-7G 


7 


150 


0.5 W + 900 


28-Oz/CN-70 


8 


150 


0.5 W+ 1050 


32-Oz/CN-SO 


3 


200 


0.5 W + 400 


32-Oz/CN-8G 


4 


200 


0.5 W + 600 


32-Oz/CN-80 


5 


200 


0.5 W + 800 


32-Oz/CN-80 


6 


200 


0.5 W + 1 000 


32-Oz7CN-80 


7 


200 


0.5 W + 1 200 


32-Oz/CN-80 


8 


200 


0.5W + 1 400 


36-Oz/CN-90/CN105 


3 


250 


0.5 W + 500 


36-Oz/CN-90/CN105 


4 


250 


0.5 W + 750 


36-Oz/CN-90/CN105 


5 


250 


0.5W + 1 000 


36-Oz/CN-90/CN105 


6 


250 


0.5 W + 1 250 


36-Oz/CN-90/CN105 


7 


250 


0.5 W + 1 500 


36-Oz/CN-90/CN105 


8 


250 


0.5W + 1 750 


42-Oz/48-Oz/Cl 30/CN 175 


3 


300 


0.5 W + 600 


42-Oz/48-Oz/C130/CN175 


4 


300 


0.5 W + 900 


42-Oz/48-Oz/C 1 30/CN 1 75 


5 


300 


0.5 W + 1 200 


42-Oz/48-Oz/C 1 30/CN 175 


6 


300 


0.5WH 500 


42-Oz/48-Oz/Cl 30/CN 175 


7 


300 


0.5 W + 1 800 


42-Oz/48-Oz/C130/CN175 


8 


300 


0.5 W + 2 100 



11.2 Preparation of Belt Ends for Diagonal Spliee 

The end which moves first during actual running is 
called the leading end and the other end is called the 
trailing end since it trails behind the leading end. 
The preparation of belt ends for diagonal splice shall 
be done in the following manner: 

a) Cut the two ends square. 

b) Mark out the centre line on face cover of 
leading end and back cover of the trailing end 
by marking the mid-points of the width with 
the help of a measuring tape at a number of 
places and jointing these points with a colour 
pencil (preferably white). 

c) Mark off a base line over the centre line 
perpendicular to it and at a distance of total 
splice length + 50 mm from ends. The base 
line and centre line must be used for all future 
measurement. Draw another line parallel to 
(he base line 25 mm away from it. 

d) Mark a point at one edge at a distance of bias 
length from second base line. Join this point 
to the other edge of the base line. Cut through 
the first ply and face cover along the splice 
line using a single ply knife. Great care should 
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be taken to ensure that the second ply is 
untouched. 

e) Remove the first ply and face cover in strips of 
25 mm to 40 mm outward to splice line. 

f) Mark off bias plus step length along belt edge 
from base line and draw step line. Cut the 
second ply as given in (iv) and remove the 
second ply in strips of 25 to 40 mm. 

g) Mark the other steps from base line and prepare 
in the same way. 

h) Cut through the last ply and back cover at the 
end of the splice to make the last step 12 mm 
longer than the normal step length. 

j) Repeat the stripping down operations for the 
reverse side of the belt on the other end 
commencing by marking the bias length along 
the belt edge from the base line opposite to 
leading end. 

11.3 Preparation of Belt Ends for Chevron Splice 

The preparation of belt ends for chevron splice shall 
be done in the following manner: 

a) Cut the two ends square. 

b) Mark off the centre lines on face cover of the 
leading end and back coVer of trail end. 

c) Draw a base line on centre line and 
perpendicular to it on both ends at a distance 
of splice length + 50 mm from outer ends. 
The centre line and base lines should be used 
for all future measurements. 

d) Mark off a point on the centre line of the 
leading end at a distance of 0.5 W. Joint this 
point with the two edge points of the base 
line. 

e) Cut the face cover and first ply along the splice 
line with a single ply cutter knife. Strip off the 
first ply and the face cover in outward direction 
in strip of 25 mm to 40 mm. 

f) Mark the centre line again and draw a point 
on centre line at a distance of 0.5 W (Belt 
width) + step length from base line. Draw two 
point on both edges at a distance of step length 
and join them with previous point. Cut the 
second ply and strip off as before. 

g) Repeat the operation till the last ply. 

h) Cut the last ply along with back cover at a 
length of bias length + 25 mm. 

j) Repeat the above operations on the trail end 
starting from the back cover and the bias in 
opposite direction. 
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12 CLEANING OF SPLICE AREA 

12.1 Cleaning of Splice Area for Synthetic Belting 
for Diagonal Splice 

Using coarse emery cloth and wire brush, clean the 
surface of the ply steps without damaging the fabric 
and without disturbing the radish coloured dip coating 
of the fabric. One should remember that this coating 
is responsible for bonding with rubber. Any damage 
or removal of dip coating will lead to poor bonding 
and hence premature splice joint failure. 

12.2 Cleaning of Splice Area for Cotton and Cotton/ 
Nylon Belting for Chevron Splice 

Using a hand grinder and wire brush clean the surface 
of the ply steps without damaging the fabric. Clean 
the whole splice area properly. 

13 JOINTING OF DIAGONAL AND CHEVRON 
SPLICE 

The joining of diagonal and chevron splice shall be 



done in the following manner: 

a) Paint the steps at each end of the belt with two 
coats of solution, ensuring that each coats 
properly dried before proceeding with the next 
operation. 

b) When the splice is perfectly matched turn back 
one half and remove the backing and then 
match and rolled down the splice. 

c) Dig in and trim off the overlapping end of last 
ply on the face and back to make a close fitting 
joint. 

d) Roll thoroughly the whole splice area. If 
necessary hammer the whole spliced area with 
mallet. 

14 SPLICE QUALITY 

Splice area should be examined for alignment and 
uniformity of thickness. Belt should be allowed to 
run at least after 4 h of completion of splice. 
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